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is not right, however, to assume that It is impossible to make

aluminium sputter appreciably,1 as will be evident           a

scrutiny of the cathode of an old X-ray bulb :   a brown

deposit may usually be found on the central area of the
cathode as well as on the glass in the vicinity.2

Tantalum has also proved to be an excellent material for
cathodes from the point of view of sputtering. 1 believe
tungsten displays equally good properties.

(2)  The Temperature of the Cathode.

Crookes showed that if the temperature of the cathode is

raised appreciably, for instance by the passage of the dis-
charge, the sputtering of many metals is markedly increased.
The electrodes tend to get very hot if the tube is at all soft,
as more current is then passed by the gas. The rise of
temperature of the cathode is roughly proportional to the
current. This effect is distinct from that dealt with on p. 85.

(3)   The Nature of the Gas.

The nature of the residual gas has a very marked effect'
both on the degree of sputtering that a metal exhibits and
on the appearance of the deposit. Hydrogen, nitrogen, and
carbon dioxide do not in most cases favour the effect, while
oxygen, the halogens, and the monatomie gases, mercury
vapour, He, A, Ne, Kr, and Xe bring about pronounced
disintegration of most metals. Helium shows the effect
least of all these gases, but argon is particularly potent, and
metals so varied as Al, Ag, Cd, Pt, and An are all excited
to a maximum activity in this gas. Aluminium shows only
feeble sputtering in hydrogen or nitrogen, and but little
more in oxygen. Iron sputters a little in hydrogen ; silver
and lead sputter markedly in this gas.

Systematic work is needed to find the most suitable gas
for an X-ray tube. Unless precautions to the contrary have
been taken, the gas will probably consist largely of hydrogen
and carbon dioxide liberated from the electrodes. Pt and
especially Al (and Mg) emit large quantities of gas when
used as cathodes. The point is also of importance in

1 See Campbell, P.M. Sept. 1914             2 See Kaye, P.P.S. Ap. 1913.ls have become blackened
